. Illustrated keys to families and genera of the superfamily Paguroidea (Crustacea: Decapoda: Anomura), with diagnoses of genera of
Introduction
The interest in, and attendance at, the symposium on Biology of the Anomura at the Fifth International Crustacean Congress, 2001 , indicates the recent focus on this group of decapod crustaceans by researchers in several disciplines (e.g. Abele, 1986, 1988; Tudge and Jamieson, 1991; Cunningham et al., 1992; Elwood and Neil, 1992; Tudge, 1992 Tudge, , 1997a Richter and Scholtz, 1994; Scholtz and Richter, 1995; d'Amato and Corach, 1997; Lemaitre, 1997, 2001a; Tudge et al., 1998; Morrison and Cunningham, 1999; Förster and Baeza, 2001; Macpherson and Machordom, 2001; Tudge et al., 2001) . Much of this attention has been directed to the morphologically very diverse assemblage commonly known as hermit crabs and king crabs (Fig. 1) . It is not surprising that perusal of some of these references demonstrates the lack of agreement among carcinologists on changes in the classification of this group from 1987 to 2001. Specifically, because of endophragmal differences, Forest (1987) reinstated the superfamily Coenobitoidea Dana, 1851 , that had been suppressed by McLaughlin (1983) , combining it with the superfamily Paguroidea Latreille, 1802, under the Section Paguridea. Forest's (1987) and Forest et al.'s (2000) information, based on unpublished observations of Mme M. de Saint Laurent, Muséum national d'Histoire naturelle, Paris, apparently was not sufficiently convincing to Martin and Davis (2001) , who in their Updated classification of Recent Crustacea, once again suppressed the Coenobitoidea and grouped all hermit crab families under the Superfamily Paguroidea. As pointed out by Holthuis (1993) , the category, section, was defined by the third edition of International Code of Zoological Nomenclature (1985) as a subdivision of a genus. The fourth edition (1999), article 10.4, reaffirms that definition. Although the Code does not deal with taxonomic levels above the family group, the use of the term, section, in other hierarchical levels does not seem appropriate. Therefore, I have adopted the classification of the Anomura proposed by Martin and Davis (2001) .
To complicate matters even further, there has been an explosion of new genera over the past two decades, as well as additions to and other changes in the hierarchy. Thus it appeared that the presentation of an illustrated set of keys to the families and genera of the Superfamily Paguroidea, would benefit not only new-comers to the field of paguroid systematics, but to specialists in other disciplines as well. The user of the keys contained herein will not be hampered, whether he or she concurs with the Martin and Davis (2001) classification or the classification of Forest (1987) and .
Although within the Diogenidae, several of the larger genera have been reported on in considerable detail (e.g. Forest, 1984 Forest, , 1995 Morgan, 1991; Poupin, 1997; Rahayu and Forest, presented , the key to the family Paguridae is supplemented with an overview of the morphology of the family itself, and abbreviated diagnoses of the 69 genera (including two subgenera) currently recognised.
The key to families is an adaptation of that presented by McLaughlin and Lemaitre (2001c) when they introduced the new family Pylojacquesidae. Portions of the keys to the genera have been adapted from Forest (1984 Forest ( , 1987 , Macpherson (1988) , Lemaitre (1996) , McLaughlin (1997) , , de Saint Laurent and McLaughlin (2000) , McLaughlin and Lemaitre (2001b) , Asakura (2001) , and Lemaitre and McLaughlin (in press) . In some instances, intrageneric variability has made it necessary, either to key individual species that do not conform entirely with particular diagnostic characters of the genus, or to key the genus more than once. In these instances, the notation (in part) follows the generic name and author.
Terminology, for the most part, follows that of for Coenobitidae and Diogenidae, de Saint Laurent and McLaughlin (2000) for the Paguridae, and for the Parapaguridae; however, the interpretation of quadriserial gills employed by Lemaitre (in press) has been used in preference to the more general terminology of McLaughlin and de Saint Laurent (1998) . Enumeration of body somites follows that of Pilgrim (1973) , while that of thoracomeres follows that of . Terminology for the Lithodidae follows that of Sandberg and McLaughlin (1998) for the cephalothorax and its appendages, and that of McLaughlin and Paul (2002) for the abdominal tergites. The illustrations of key characters provided throughout should preclude any necessity to refer to these earlier works to utilise the keys; however, it must be emphasised that the illustrations are of characters and not necessarily of those of particular genera.
As was noted by , the ocular peduncles are thought to be two or three-segmented. The references to the ultimate and penultimate segments of the ocular peduncles refer to the distal-most and median segments, respectively. The first segments are believed to be represented by a fused segment most frequently reported as the "ocular lobe(s)", which usually is unarmed, but may be provided with a pair of small spines. Sandberg and McLaughlin (1998: 11, fig . 3A ) and Forest et al. (2000: 24, figs 1b, 1c) have defined the ocular acicle as a small calcified plate basally on the penultimate peduncular segment. In contrast, Boyko and Harvey (1999: 383, fig.  2A ) have contended that the ocular acicle is not part of the plate, but only an anterodorsal spine or plate-like extension of the "proximal" peduncular segment. Unfortunately, Boyko and Harvey's definition applies only to those species where some type of projection is produced from the plate itself, which is not the case in all hermit crabs. The "ocular plate" of some Pylochelidae is nothing more than the plate itself. To say then that these species lack ocular acicles does not seem justified, as there is no evidence to suggest a lack of homology between the simple ocular plate and the ocular plate that has developed a projection of one form or another. In the keys presented herein, the term ocular acicle refers to the entire calcified plate whose projected portion, if present, may be simple (represented by a single spinose process) bifid, (with two distal spines) or multispinose (having three or more spines on the distal margin).
Certain species of the Coenobitidae possess calcified, tubular elongations of one or both coxae of pereopod 5 in males; however, only in males of a number of genera of the Paguridae are membranous, chitinous, or weakly calcified sexual tubes developed. When present, these structures provide diagnostic characters of significant importance. Although most descriptions have included the orientation of the sexual tube (e.g. across the ventral body surface, toward the exterior, etc.), heretofore, these tubes have been described only in very generalised terms, such as long, short, coiled, or with a terminal filament. For the purposes of the key to the Paguridae, four more precisely defined descriptive terms pertaining to tube length, have been adopted herein, i.e., very short (≤ length of coxa measured on its ventral surface), short, (1-2 coxal lengths), medium (>2-5 coxal lengths), long (>5 coxal lengths). Additionally, a very slight protuberance is referred to in the key as a papilla. Keys to the genera are arranged according to the key to the families, and do not imply any phylogenetic relationships. The family Pylojacquesidae McLaughlin and Lemaitre, 2001c is represented only by the monotypic genus Pylojacquesia. with prominent, acute teeth ( Fig. 4i) ; sternite XI distinctly separated from sternite XII by membranous area (Fig. 2l . 5 -Ischium of maxilliped 3 without well developed crista dentata ( Fig. 2a ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 5. Chelipeds equal or unequal, each with stridulatory mechanism developed on mesial face of palm ( Fig. 6a ) 6 -Chelipeds markedly unequal, left largest; neither with stridulatory mechanism developed on mesial face of palm ( Fig. 6b ) . . . . . Allodardanus Haig and Provenzano, 1965 6 . Chelipeds with acute, corneous-tipped spines on carpi and chelae; males often with pleopod 2 paired, endopod well developed, reduced or absent ( Fig. 7g male sometimes without right gonopore ( Fig. 7p) Osawa, 1995 6 . Shield distinctly broader than long; dactyls of ambulatory legs straight or nearly so; corneas strongly dilated (Fig.  3m) ; pleopod 2 of male with short exopod and strongly twisted distal segment (Fig. 7e) Males usually with paired gonopores on coxae of pereopod 5, occasionally only with single left gonopore; membranous, chitinous, or very weakly calcified sexual tube frequently developed in conjunction with gonopore on one or both coxae; usually without, but occasionally with pleopods 1 and/or 2 paired and modified; with or without unpaired left pleopods on abdominal somites 3-5 or 2-5. Females usually with paired gonopores on coxae of pereopod 3, occasionally only single left gonopore; often without, but frequently with, pleopod 1 paired and modified; with unpaired left pleopods on somites 2-5, or less frequently, 2-4. Uropods usually asymmetrical, occasionally symmetrical. Telson usually with lateral indentations separating anterior and posterior portions; posterior lobes usually separated by median cleft. Alloeopagurodes Komai, 1998 Diagnosis. 
Keys to the families of Paguroidea

Spiropagurus Stimpson, 1858
Diagnosis. Gills biserial, 11 pairs. Rostrum as broadly rounded lobe. Ocular acicles simple. Crista dentata with 1 accessory tooth. Chelipeds subequal, right usually slightly stronger, but not necessarily longer. Sternite of somite XII (thoracomere 6, pereopods 3) with anterior lobe narrowly subrectangular, occasionally obsolete. Pereopod 4 semichelate; propodal rasp with 1 row of corneous scales; no preungual process. Male with long, usually coiled, terminally blunt sexual tube on coxa of left pereopod 5, right without sexual tube but sometimes with small papilla; pleopods 3-5. Female with pleopods 2-5. Telson with characteristic, acutely triangular posterior lobes (Fig. 3c ), terminal margins very oblique. Type species: Pagurus spiriger De Haan, 1849.
Tarrasopagurus McLaughlin, 1997 Diagnosis. Gills distally quadriserial, 11 pairs. Rostrum obtusely triangular or broadly rounded, with 1 or more marginal spinules. Ocular acicles simple. Crista dentata with 1 accessory tooth. Chelipeds markedly unequal, right considerably longer and stronger. Sternite of somite XII (thoracomere 6, pereopods 3) with semicircular anterior lobe. Pereopod 4 semichelate; propodal rasp with 1 row of corneous scales; no preungual process. Male with short sexual tube on coxa of left pereopod 5, directed anteriorly or posteriorly, right sometimes also with short or very short tube developed, sometimes with only papilla; pleopods 3-5. Female with pleopod 1 paired, modified; pleopods 2-5. Telson with terminal margins oblique. Type species: Tarrasopagurus rostrodenticulatus McLaughlin, 1997.
Tomopaguroides Balss, 1912 Diagnosis. Gills quadriserial, 13 pairs. Rostrum triangular. Ocular acicles simple. Crista dentata not described. Chelipeds grossly unequal, right largest. Sternite of somite XII (thoracomere 6, pereopods 3) with small, triangular anterior lobe. Pereopod 4 semichelate; propodal rasp with 1, possibly 2, rows of corneous scales; apparently no preungual process. Male with pleopod 2 paired, modified; pleopods 3-5. Female unknown. Abdomen straight, tergite of somite 5 as thickened, possibly calcified plate; uropods symmetrical. Telson terminal margin not described. Type species: Parapagurus valdiviae Balss, 1911 .
Tomopaguropsis Alcock, 1905 Diagnosis. Gills quadriserial, 13 pairs. Rostrum triangular. Ocular acicles simple. Crista dentata with 1 accessory tooth. Chelipeds subequal; right usually somewhat more robust. Subquadrate anterior lobe of sternite of somite XII (thoracomere 6, pereopod 3) with convex median, marginally setose, elevation. Pereopod 4 semichelate; propodal rasp with several rows of corneous scales; no preungual process. Male with or without pleopod 1 paired, modified; pleopods 2-5. Female with pleopods 2-5. Telson with terminal margins rounded. Type species: Tomopaguropsis lantana Alcock, 1905 .
Tomopagurus A. Milne-Edwards and Bouvier, 1893
Diagnosis. Gills biserial, 11 pairs. Rostrum triangular or sometimes only broadly rounded lobe. Ocular acicles simple. Crista dentata with 1 accessory tooth. Chelipeds unequal, right appreciably larger. Sternite of somite XII (thoracomere 6, pereopods 3) with subovate to subsemicircular anterior lobe. Pereopod 4 semichelate; propodal rasp with 1 row of corneous scales; preungual process prominent. Male usually without, rarely with pleopod 1 paired but reduced or vestigial; pleopods 3-5. Female usually with pleopod 1 paired, modified, rarely without pleopod 1; pleopods 2-5. Telson with terminal margins oblique. Type species: Tomopagurus rubropunctatus A. Milne-Edwards and Bouvier, 1893.
Trichopagurus de Saint Laurent, 1968
Diagnosis. Gills distally quadriserial, 11 pairs. Rostrum triangular. Ocular acicles simple. Crista dentata with 1 accessory tooth. Chelipeds unequal, some degree of sexual dimorphism. Sternite of somite XII (thoracomere 6, pereopods 3) with subrectangular anterior lobe. Pereopod 4 semichelate; propodal rasp with 1 row of corneous scales; no preungual process. Coxa of male right pereopod 5 with moderate sexual tube directed toward the exterior; left with very short tube; pleopods 3-5. Female with single gonopore on coxa of left pereopod 3; pleopods 2-5. Type species: Catapaguroides ?trichophthalmus Forest, 1954 .
Turleania McLaughlin, 1997 Diagnosis. Gills quadriserial, 11 pairs. Rostrum narrowly triangular. Ocular acicles simple or multispinous. Crista dentata without accessory tooth. Chelipeds unequal or subequal, right appreciably stouter, but not necessarily longer. Sternite of somite XII (thoracomere 6, pereopods 3) with generally subquadrate anterior lobe. Pereopod 4 semichelate; propodal rasp with 1 row of scales corneous scales; no preungual process. Coxa of left pereopod 5 of male with moderate to long, often weakly spiraled sexual tube provided with sparse terminal tuft of stiff setae; right occasionally with papilla; pleopods 3-5. Females with pleopods 2-5. Thoracic sternites and coxae of pereopods: l, Pylojacquesia colemani McLaughlin and Lemaitre; m, generalised Paguridae; n, Lithodes aequispinus Benedict (sternites X and XI only; groove and pit of sternite XI indicate by arrow). Abbreviations: act = accessory tooth (teeth) indicated by arrows; ap = anterior portion; C 1-5 = coxae of pereopods 1-5; gp = gonopore; mh = membranous hinge; pp = posterior portion. [a-f, l, from McLaughlin and Lemaitre, 2001c; g, from McLaughlin and Hogarth, 1998; h, from McLaughlin and Dworschak, 2001; i from McLaughlin and Konishi, 1994; j, from Forest et al. 2000; Haig, 1996b, m, adapted from McLaughlin, 1974 ; not to scale] Figure 7 . Secondary sexual appendages and structures: a, coxae of pereopods 5 and abdominal somites 1 and 2 of male with pleopods 1 and 2 paired, modified; b, c, coxae of pereopods 5 and abdominal somite 1 of female with pleopod 1 paired, modified; d, female brood pouch; e-g, male pleopod 2; h-q, male sexual tubes; r, male gonopores without sexual tube development; s, coxa of right pereopod 5 of male with gonopore masked by tuft of stiff setae; t, coxa of left pereopod 5 of male with gonopore masked by tuft of stiff setae. b, from McLaughlin and Haig, 1995; c, q, r, from McLaughlin and Lemaitre, 2001b; d, from McLaughlin and Provenzano, 1975 ; e, f, from Lemaitre, 1989; g, from Forest, 1995; i-n from McLaughlin, 1997; h, from Wang and McLaughlin, 2000; p, from McLaughlin, 1986; s, from Melin, 1939; t, from Forest, 1961 ; not to scale]. Figure 9 . Lithodid abdominal tergites: a, Acantholithodes tergites 1 and 2, tergites 3-6 and telson; b, Hapalogaster tergites 1-3; c, Placetron tergites 1 and 2, tergites 3-6 and telson, showing female asymmetry in tergites 3-5; d, Oedignathus tergites 1-3; e, Neolithodes tergites 1 and 2, tergites 3-6 and telson; f, Phyllolithodes tergites 1 and 2, tergites 3-6 and telson; g, Lopholithodes tergite 1+2, tergites 3-6 and telson; h, Paralithodes tergites 1 and 2, tergites 3-6 and telson; i, Lithodes tergites 1 and 2, tergites 3-6 and telson; j, Paralomis tergite 1+2, tergites 3-6 and telson; k, Cryptolithodes tergite 1+2. tergites 3-6 and telson. Abbreviations: am = accessory marginal plates; ap = accessory plate; la = lateral plate, m = marginal plate; M = median plate; t = telson; tergites are numbered 1-6. [a-i, k from McLaughlin and Lemaitre, 2001a .; j adapted from Macpherson, 1988 ; not to scale].
